Introduction
Melanoma is a malignant tumor that can affect any area of the anatomical economy. Primary malignant melanoma of the genitourinary tract is extremely rare, accounting for less than 1% of all cases of melanoma [1, 2] . Primary malignant melanoma of the urethra in females represents only 0.2% of all malignant melanomas, with approximately 121 cases in indexed literature since 1966 [3] . It was described for the first time in 1896 by Reed [4] . It is more common in females in a ratio of 3:1 with average age of presentation being 68 years, ranging from 32 to 80 years of age [5, 6] . Since the clinical presentation of urethral melanoma is similar to that of urothelial carcinoma, there is frequently a delay in diagnosis [7] . Most malignant melanomas of the female urethra are located at the meatus and/or in the distal urethra [8] . The common presentations include bleeding, discharge, voiding dysfunction and the presence of tumor mass. Survival depends on the stage, location and size of the neoplasm at the time of diagnosis. Despite major surgery, radiotherapy or immunotherapy; malignant melanoma usually has a poor prognosis [11] . In this report, we present a case of malignant melanoma originating from the urethra in an elderly female and discuss the histological and immunohistochemical findings.
Case report
A 70-years-old woman presented to urology outpatient with history of dysuria, poor stream, gross haematuria and blood spots on undergarments intermittently. On examination, a firm, rounded, pedunculated, black pigmented, friable and haemorrhagic lesion of about 0.5 × 0.5 cm was found at the posterior wall of the urethral meatus. The findings on the per speculum and vaginal examination of the cervix and general physical examination were unremarkable. No organomegaly or lump was found on an abdominal examination and no superficial lymph nodes were palpable. On cystourethroscopy, it was evident that the lesion partially occluded the distal third of the urethra (Fig. 1) . The mass was removed by a wide local excision with the patient under spinal anaesthesia. Gross examination of the resected specimen revealed a polypoidal solid mass (0.5. × 0.5 × 0.3 cm) with a dark-brown cut surface. The mass was covered with pinkish mucosa with surface ulceration. Histopathological analysis revealed polypoidal tumor with surface partially ulcerated and partially covered with squamous and transitional epithelium. The tumor was composed of loosely cohesive nests of atypical epitheloid and spindle shaped melanocytes showing diffuse and nested growth pattern. The neoplastic cells had abundant eosinophilic cytoplasm, large hyperchromatic nuclei with prominent nucleoli, and brisk mitotic activity (15/10 HPF). Most of the tumor cells contained coarsely granular melanocytic pigment (Fig. 2) . No vascular/lymphatic invasion was seen histologically. Immunohistochemically tumor cells showed strong cytoplasmatic reactivity for HMB45 and S100 ( Fig. 3A and B).
The clinical examination revealed no history of previous cutaneous biopsy or existence of recent suspicious pigmented lesion at any other location, and a diagnosis of primary melanoma was rendered. Initial metastatic evaluation, including computerized tomography scan of the chest, abdomen and pelvis revealed no evidence of disseminated disease. The patient showed no evidence of disease during a five year follow-up period. 
Discussion
Malignant melanoma originates from melanoblasts differentiated from neuroectodermal neural crest cells. Neural crest cells differentiate to melanocytes in the skin, oral mucosa, nasal mucosa and vulva; therefore, malignant melanoma occurs in these regions. Most malignant melanomas develop in the skin, accounting for 81% of all cases of melanoma. In contrast, the incidence of mucosal malignant melanomas is 17%, and these lesions mostly develop in the eyelid and eyeball. Malignant urethral melanomas, which usually originate from the distal urethra, account for 0.2% of all malignant melanomas and 4% of all urethral cancers [1] [2] [3] . The first case of malignant urethral melanoma was reported by Tyrell and Reed more than 100 years ago [4] . Malignant urethral melanoma is three times as common in females as in males and is more frequent in the Caucasian population, with an average age of 64 years at presentation [5, 6] . Presenting symptoms include vaginal bleeding, masses, haematuria and dysuria with a decreased urinary stream [9] . Since one-fifth of primary malignant urethral melanomas are amelanotic [6] , physicians should carefully differentiate primary neoplasms involving the urethra. Urethral melanomas are frequently misdiagnosed clinically, which leads to a delayed diagnosis. So, patients with this tumor usually show a poor prognosis [9] . Grossly, the tumor may be easily confused with a caruncule [10] . Primary malignant melanoma of the female urethra tends to metastasize at the early stage via the superficial lymphatics to the vulva and vagina, by the deep lymphatics to the inguinal lymph nodes and occasionally to distant sites by the haematogenous route.
Histogenesis of melanomas arising in mucous membranes still remains in dispute and several theories have been proposed. A possible alternative mechanism is the metaplasia of squamous and glandular epithelium into pigment-producing cells. Finally, neural crest elements may be transformed into melanocytes and nevus cells [12] .
Malignant urethral melanomas frequently present as polypoidal tumors and are mistaken for other malignant diseases and even benign lesions, including urethral polyps, caruncles, mucosal prolapse or chancres [9, 10] . The melanoma is usually pigmented and varies in colour from black to blue or light brownish; the lesions are firm, nodular, and often ulcerated. Ulceration in melanomas presumably reflects very aggressive tumor growth that infiltrates and destroys the mucosal membrane. Microscopic examination demonstrates, a wide histologic spectrum of patterns including diffuse, nested, fascicular, and storiform growth of pleomorphic cells [13] . This variability has made immunohistochemical markers for melanocyte differentiation a central part in making an accurate diagnosis. The most frequently used melanocytic markers are S-100 protein and HMB-45. Monoclonal antibodies against S-100 protein react with more than 90% of melanomas. However, although HMB-45 is quite specific for melanocytic neoplasms, it is less sensitive than S-100 protein for diagnosing melanoma [14] .
The thickness of the tumor and the mitotic index have to be taken into account on microscopic examination, since tumors more than 1.5 mm thick and with more than one mitotic figure in every high power field carry a worse prognosis [5] . The presence of junctional activity in the area adjacent to the lesion is of primary importance in this determination. Urethral melnoma should be differentiated from benign pigmented lesions including genital lentiginosis, atypical melanocytic nevi and atypical lentiginous hyperplasia. Differential diagnosis include sarcoma, spindle cell carcinoma, small cell carcinoma, lymphoma and plasmocytoma [1, 5, 8] .
The treatment recommendations primarily depend on the tumor location and the clinical stage. The principles of melanoma treatment are wide local excision with sentinel lymph node dissection. This is based on the concept that the sentinel lymph node is the first station of metastasis. Another treatment option could be partial urethrectomy, radical urethrectomy with a continent urinary diversion or even anterior pelvic exenteration with or without vulvectomy, as long as there is no clinical evidence of metastasis. Regional lymphadenectomy is done only in the case of positive metastasis in the sentinel lymph node, decreasing the morbidity of the procedure. Those patients with depth up to 3 mm can benefit from anterior pelvic exenteration. Radical surgery is contraindicated in cases of inguinal metastasis and in large-sized tumors [15] .
The optimum treatment for urethral melanomas in women has not yet been defined. Several different surgical approaches were used in the cases with long-term survival that have been described in the literature, but no definitive conclusions can be drawn because of the limited number of patients and the lack of information about the depth of invasion in some of these cases. Radical surgical resection with postoperative adjuvant chemotherapy or immunotherapy is recommended, but little clinical experience exists to support such adjuvant treatment. Different regimens of adjuvant immunotherapy have been described with interferon alpha or interferon beta, with or without dacarbazine, vincristine and cyclophosphamide chemotherapy [16] . In the present case, we performed wide local excision. In addition, we recommended additional radical urethrectomy with bladder preservation to obtain a wide enough surgical margin and to prevent the progression of the disease.
The urethral malignant melanoma has a worse prognosis than a malignant melanoma of a cutaneous origin, partly because of the frequent finding of a vertical growth phase and lymph node metastasis at the time of initial diagnosis and partly because the location often results significant delays in making the diagnosis [16] . Primary malignant melanoma of the female urethra tends to metastasize at an early stage to adjacent areas, the regional lymph nodes, and occasionally distant sites by the haematogenous route.
The most significant prognostic factors for local control and overall survival is anatomic localization and tumor extension. Generally speaking, the prognosis in this case is poor due to the tendency to locally invade the vagina and the vulva. Also, distant recurrence may occur after primary resection at the level of lymph nodes or in the lung and less frequently in the liver [15] . In addition, more recently defined criteria, such as presence of melanoma cells in the peripheral blood have been shown to correlate with prognosis and overall survival as well [1, 7] .
Conclusion
Melanoma of the female urethra is an extremely uncommon pathology leading to paucity of literature and any definite recommendations regarding management. Radical surgery with adjuvant chemotherapy appears to provide some response in an otherwise very poor prognostic scenario. The histological and immunohistochemical findings can be helpful for making an early and accurate diagnosis of malignant melanoma in the urogenital region as in our case.
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